Dengue is considered the most important clinical arbovirus. Cases of transmission by blood transfusion and contaminated donors have already been described previously. Considering this reality, this study aimed to investigate the seroepidemiological profile of dengue in blood donors at the Blood Bank of the State of Amapá (HEMOAP), as well as the socio-epidemiological and donation profiles of the participants. In the period from May to June 2017, 298 blood samples were subsequently tested for IgM and IgG antibodies against dengue using immunochromatography and PCR analysis for the detection of the virus and its serotypes. Information on donation type and donor type was acquired through the HEMOAP database. Participants also answered a socio-epidemiological questionnaire. Among the participants in the survey, the majority were male, aged 18-29 years old, completed high school, privately employed workers, with a monthly family income of one to three minimum wages. Most were repeat donors as well as replacement donations. Regarding the antibody test, three samples (1%) showed reactive results for the IgM antibody against dengue, four (1.3%) reactions for IgG and two (0.7%) reactions for both antibodies. The virus was not identified in any of the samples analyzed. No significant frequency of anti-dengue antibodies has been detected in donors, however, studies such as these help in understanding this disease, as well as enriching the debate on the risk of possible transmission of dengue by blood transfusion.
INTRODUCTION
Of the arboviruses with the largest distribution and with the largest number of cases, dengue is considered one of the most important, spread worldwide, mainly in the American and Asian continents. Around 2.5 billion people in the world live in countries endemic to the disease, almost all located in the tropical zone of the planet, and 50 to 100 million people a year end up contracting the virus 1 . Dengue virus, a Flavivirus of the Flaviviridae family, has four known serotypes, DENV-1, DENV-2, DENV-3, DENV-4. The main vector of dengue, and other Arboviruses such as Yellow Fever, Zika and Chikungunya, is the Aedes aegypti mosquito. However, other mosquitoes of the genus Aedes, such as A. albopictus, A. polynesiensis and A. scutellaris, although of wild and zoophilic characteristics, are included as secondary vectors in some regions of the world 1, 2 . In recent years, however, there have been increasing numbers of reports presenting cases that demonstrate how vector transmission is not the only form of transmission and spread of the Dengue virus. Transmission of DENV during childbirth and gestation, accidents with piercings, exposure of fluids to the mucosa of health professionals and bone marrow transplantation have been reported or suggested in several studies 3, 4 . Suspected cases of DENV transmission by blood transfusion and donors contaminated with the virus have been described in countless countries over the years. The first known report was in Hong Kong in 2002 5 . Subsequently, studies have pointed out the presence of DENV in blood donors in other countries, such as Honduras, Brazil and Puerto Rico 6, 7, 8 . Currently, the two main legislations governing hemotherapy in Brazil are Mandate No. 158, of February 4, 2016 , which redefines the technical regulation of hemotherapy procedures, and RDC/ANVISA No. 75, of May 2, 2016, which deals with Good Practices in Blood Banking. Among the items that stand out are clinical screening and laboratory screening for bloodborne diseases.
Clinical screening is of fundamental importance because it identifies possible situations that can be a risk for blood transfusion, either to the donor or to the recipient of the blood. The laboratory screening for diseases uses several techniques and functions to identify possible pathologies transmitted by the blood sample of the donor. Currently, the diseases that are required to be examined are Hepatitis B, Hepatitis C, Chagas Disease, HIV, Syphilis and HTLV I/II. In regions endemic of Malaria with active transmission, research is also carried out on this disease 9, 10 . Although studies such as those of , and Sabino (2015) demonstrate the presence of the virus in less than 1% of the samples even in periods of an epidemic, the characteristic of having a large spread through the population, as well as a high number of asymptomatic carriers and the importance of vector transmission for the complication of the clinical picture of dengue has been fueling an intense debate in the scientific community about the importance and relevance of DENV transmission by blood transfusion and its inclusion or not in laboratory screening 11, 12 . Therefore, the objective of this study was to investigate the seroepidemiological profile of dengue in blood donors at the Blood Bank of the State of Amapá (HEMOAP), Brazil, as well as to describe the socioepidemiological and blood donation profile of the study participants through the application of questionnaire, database analysis, serological screening for IgM and IgG antibodies and identification of the dengue virus, as well as their serotypes by molecular diagnosis.
center in the entire state, being therefore the exclusive supplier of blood components for all hospitals in the state's health network, both public and private.
As criteria for inclusion of the donor in the study the following items were considered: Blood donor over 18 years; suitable for clinical screening (without clinical or epidemiological restrictions); with a complete donation (without disruption of donation and/ or volume of inadequately collected blood bags) and agreed to participate in the study. Exclusion criteria were: Blood donor under 18 years; unfit for clinical screening (with clinical or epidemiological restrictions); with an incomplete donation (with discontinuation of donation and/or volume of inadequate collection of blood) and with insufficient, lipemic or hemolyzed sample.
Data regarding gender, age, schooling, professional occupation, monthly family income and previous diagnosis of dengue were obtained through a questionnaire prepared by the authors of this study and completed by the donor.
However, for greater security and trustworthiness of the answers, a researcher was present during the filling of the questionnaire to resolve any doubts that the research participant had. Donor type and blood donation type data from donors from this study were obtained from the database of the Hemodynamic Services Management System -HEMOVIDA, a program used by HEMOAP.
Blood samples were collected in 5 mL vacuum collection tubes containing anticoagulant solution (EDTA) at the time of blood donation, along with the other tubes collected for the donor's laboratory tests. The samples were then centrifuged at 3000 rpm for 20 min to obtain plasma in the Serology Laboratory, and the immunochromatography tests using the InterKit Dengue IgG/IgM (Katal Biotecnológica Indústria e Comércio Ltda.) for the detection of IgM and IgG antibodies against dengue virus were performed.
For the molecular diagnosis of the dengue virus in this study the test proposed by Lanciotti et al. (1992) with modifications was used.
This technique is based on the use of specific primers for Dengue virus (D1 and D2) and primers specific serotypes (TS1, TS2, TS3 and TS4) for the characterization of different dengue serotypes 12 (Table 1) . In this study, for the extraction of viral RNA the ZR Viral RNA kit (Zymo Research) was used. Synthesis of the complementary DNA was performed using the Platens Transcriber RNase H-cDNA First Strand kit (Sinapse Inc). For the PCR from the cDNA of each sample synthesized in the previous step, 4μL of the 5x FIREPOL® Master Mix (12.5 mM MgCl 2 ) (Solis BioDyne), 2 μL of the D1-specific primer and the same amount as the D2 primer, 2 μL of cDNA-containing sample and 18 μL of DNasefree water. The reaction occurred under the following conditions: 35 cycles of denaturation (94°C for 30 sec.), annealing of primers (55°C for 1 min.) and amplification (72°C for 2 min.).
At the end of this step, 10μL of the final PCR product of each sample were submitted to 1% agarose gel electrophoresis stained with Ethidium Bromide and visualized under ultraviolet light.
The positive samples, that is, those that presented the expected size band for the amplified fragment in the gel, would go to a second PCR, this time using the first specific serotypes TS1, TS2, TS3 and TS4 in substitution to the D2-specific primer, with the reaction occurring under the following conditions: 20 cycles of denaturation (94°C for 30 sec.), annealing of primers (55°C for 1 min.) and amplification (72°C for 2 min). Again, 10μL of the final PCR product from each sample was subjected to 1% agarose gel electrophoresis stained with Ethidium Bromide and visualized under ultraviolet light. Identification of each dengue serotype was by observation on the gel of the expected band sizes for each amplified fragment.
To tabulate the data, statistical calculations and graphing were performed in Microsoft Excel 2016 and SPSS version 21. For analysis of the association between the IgM and IgG responses for dengue and the other analyzed variables, Chi-Square was used with Yates corrections. Lanciotti et al. (1992) , for the identification of the dengue virus and its serotypes. Regarding the molecular research of the dengue virus, of the 298 samples analyzed in the present study, it was not possible to identify the presence of the virus in any of them through the PCR technique.
RESULTS

PRIMERS
In the analysis of socio-epidemiological variables and blood donation at the 5% level, the p-value found was not significant in all of them. The Chi-square association test between the variables and IgM and IgG reactions results against dengue virus showed that there is no evidence of association in the distribution of socio-epidemiological variables and blood donation vs. IgM or IgG. (Table 4 ).
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The data obtained, which demonstrated a predominance of male donors, are compatible with those observed historically in Brazil and presented in the 5 th Bulletin of Hemotherapeutic Production 14 and in works such as those by Moura et 18 also show the prevalence of male blood donations, pointing out that only about 30% of donations are made by women. Because of this difference, several campaigns have been attempting to increase women's participation in blood collection
As to age, the data found in this study are close to those described in other studies 14, 15, 16, 17 , which also show a drop in the number of donors as their age advances. WHO 18 , points out that proportionately more young people donate blood in low-and middle-income countries. Moura et al. 15 observed that this peculiarity may be the result of educational campaigns that have a more positive impact on young people, since they would not yet be permeated with misconceptions about blood donation and, consequently, would be more receptive to educational actions.
High School Completion was the most found schooling according to the Profile of the Brazilian Blood Donor 19 , a result similar to this one. Moura et al. 15 also found a similar result and pointed to the possibility of greater schooling to help raise awareness of the individual's social role, making donor recruitment campaigns more sensitive and also becoming loyal and habitual donors. Also, according to the Profile of the Brazilian Blood Donor 19 , "Employee" was the highest percentage of responses among donors interviewed regarding Professional Occupation, however, the same does not distinguish between the public and private sectors. Even so, when analyzing the data of the groups "Private Employee" and "Public Employee" it is possible to observe that the result is similar.
As for the Monthly Family Income, the Brazilian Association of Blood Banks 20 points out that about 60% of blood donors earn up to 3 minimum wages. Adding the data of the 16 also analyze the donor's income, but through the observation of the per capita income of the residents of the interviewed donor's residence. Even so, it is possible to observe in the article that the smallest income range is where most donor subjects of the study were found; a result similar to that observed in this study. Although national data point to the same relationship between repeat and firsttime donors, the percentages are different. According to Brasil 14 , 58.1% are repeat donors and 41.9% are donors for the first time. A donor base grounded on repeat donors is the most recommended because it ensures sufficient and safe blood coverage 18 . Another important factor observed is that repeat donors present a greater knowledge about the care they should take in relation to their health and behavior, resulting in a lower index of incapacity in clinical screening when compared to first-time donors 14 . In Brasil, Voluntary Donations appear with 50.25% and Replacement Donations with 49.22%. Autologous Donations were also observed (0.53%), that is, when the donation is made by the patient himself for his exclusive use 14 . This result is the opposite of what was observed in this study, where the majority of donations were replaced. Autologous donations were not observed in this study. Voluntary donation of blood is perceived by the international medical community as the safest since there would be no motivation or gain on the part of the donor that led to the omission of information or fraud in the clinical screening process. On the other hand, replacement donations are considered less safe because, in the search to help a relative or friend, the donor may try to circumvent the screening process 14, 18 . With regard to the socio-epidemiological data, as we have seen, the results found in this study indicate that the HEMOAP donor profile is close to that observed nationally.
DISCUSSION
However, in relation to blood donation data, the results found in HEMOAP are of concern, since a donor base consisting predominantly of voluntary blood donations made by repeat donors is expected and recommended, which is a different situation from that found in the blood center of Amapá.
Regarding In primary infection of dengue, the appearance of IgM antibodies usually occurs about 3 to 6 days after the onset of disease symptoms, reaching high levels in about two weeks, remaining detectable for up to two months and then disappearing. We can therefore assume that the IgM reactive samples in this study came from donors recently infected with dengue virus 1, 24 . In primary infection of dengue, IgG antibodies appear in about 7 to 10 days, rising in the convalescence period and then decreasing, persisting throughout life and conferring specific serological immunity to the patient. In a secondary infection, the production of IgG antibodies already starts in the first days of infection, reaching levels higher than those of a primary infection, appearing before IgM antibodies. Reactive IgG samples from this study may belong to donors who had been infected with the virus for a certain period of time or who are at the beginning of a secondary infection 1, 24 . In primary infections, as the disease progresses, the presence of the two groups of
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CONCLUSION
The socio-epidemiological profile of the donors, a collateral result of this research, was close to that found in the literature and observed in Brazil, the majority were males, aged 18-29 years, completed high school, private employee, with a monthly family income from one to three minimum wages. Repeat donors were the majority as well as replacement donations.
In this study, it was not possible to detect a considerable frequency of anti-dengue antibodies in the donors nor the presence of the virus in the samples. Thus, it was not possible to establish an association between socioepidemiological and donor variables and IgM and IgG responses to dengue. Nevertheless, it is possible to observe from the data found in this study that the need for implantation of tests for the detection of dengue virus may not be necessarily a priority, especially when taking into account the adjustment of expenditure against the decrease of resources present in all sectors of the Brazilian State.
With the findings of this work, we hope to enrich the knowledge about the socioepidemiological and donation aspects antibodies, IgM and IgG anti-dengue can be observed. In a secondary infection of dengue, high levels of IgG appear before IgM antibodies and thus remain with the appearance of this class of antibodies. Both cases, advanced primary infection or secondary infection, may be related in the reactive IgM/IgG samples found in this study 1, 24 . Given the absence of the dengue virus in the analyzed samples, it can be inferred that there was no danger of transmission of the dengue virus in the blood bags donated by the research participants, thus making any action to guarantee the safety of unnecessary blood donation. Levi 25 , when analyzing the literature on the subject, based on the work of Sabino et al. 8 , raised questions about the real severity of transmission of dengue by blood transfusion, whether due to the low occurrence of donor contamination or the apparent difficulty of the virus in establishing the disease when inoculated by other pathways other than a vector, questioning the need for laboratory screening for dengue due to the high costs and complexities already present in blood screening.
The absence of the virus observed in this study was expected when compared to other studies, where no samples were identified with the virus present or showed a low percentage of samples positive for the dengue virus.
In the work of Mohammed et al. 7 , samples of 16,521 blood donors in Puerto Rico were analyzed, of which 12 (0.07%) were positive for the dengue virus. Linnen et al. 6 , in a study carried out in several countries analyzed in Honduras 2,994 blood donors, finding nine (0.30%) positive for the dengue virus. In Brazil, 4,858 donor samples were analyzed, three (0.06%) were positive; in Australia, 5,879 donor samples were analyzed, with no sample showing the presence of the dengue virus.
Sabino et al. 8 , in a study carried out in Brazil, counting on 39,194 samples from donors from Rio de Janeiro and Recife found 0.51% of samples positive for the dengue virus in Rio de Janeiro and 0.80% positive samples in Recife. Gal et al. 23 , in testing 1685 samples from blood donors from the Guangxi Blood Center, China, did not identify the presence of the dengue virus in any of the samples.
As for the analysis of the association between the IgM and IgG responses for dengue and the other analyzed variables, the reactive cases are homogeneously distributed across all items of the variables, so it is not possible to point out any of them as relevant to the donor who presents reactive results for dengue. 23 As amostras de sangue foram coletadas em tubos de coleta à vácuo de 5 ml contendo solução anticoagulante (EDTA) no momento da doação de sangue, juntamente com os demais tubos coletados para a realização da triagem laboratorial do doador. Em seguida as amostras foram centrifugadas a 3000 rpm por 20 min para a obtenção de plasma no Laboratório de Sorologia, sendo então realizado os testes imunocromatográficos InterKit Dengue IgG/ IgM da marca Katal Biotecnológica Indústria e Comércio Ltda. para a detecção de anticorpos IgM e IgG contra o vírus da dengue.
Para o diagnóstico molecular do vírus da dengue neste trabalho foram utilizado o teste proposto por Lanciotti et al. (1992) com modificações.
Essa técnica tem como base a utilização de primes específicos para o vírus da Dengue (D1 As 298 amostras coletadas dos doadores participantes da pesquisa foram analisadas para os anticorpos IgM e IgG contra o vírus da dengue. Dessas, três amostras (1%) apresentaram resultado reagente para IgM, quatro (1,3%) reagente para IgG e duas (0,7%) reagente para ambos os anticorpos. Detalhes dos aspectos socioepidemiológicos e de doação dos doadores reagentes para dengue podem ser observados na tabela 3.
Aspectos Socioepidemiológicos
Total de doadores Sexo 23 , ao testarem 1685 amostras de doadores de sangue do hemocentro de Guangxi, China, não identificaram em nenhuma das amostras a presença do vírus da dengue.
Quanto a análise da associação entre as variáveis respostas IgM e IgG para dengue e as demais variáveis analisadas, os casos reagentes se distribuem de forma homogênea por todos os itens das variáveis, dessa forma não é possível apontar qualquer uma delas como relevante para o doador apresentar resultados reagentes para dengue.
CONCLUSÃO
O perfil socioepidemiológicos dos doadores, resultado colateral desta pesquisa, se mostrou próximo do encontrado na literatura e observado no Brasil, sendo a maioria do sexo masculino, com idade entre 18-29 anos, ensino médio completo, empregado assalariado privado, com renda familiar mensal de um a três salários mínimos. Doadores de repetição foram a maioria assim como doações de reposição.
Neste estudo não foi possível detectar uma considerável frequência de anticorpos anti dengue nos doadores nem a presença do vírus nas amostras. Dessa forma não foi possível estabelecer uma associação entre as variáveis sócioepidemiológicas e de doação e Perfil dos doadores de sangue e da soroepidemiologia da dengue... as variáveis respostas IgM e IgG para dengue. Ainda assim, é possível observar a partir dos dados encontrados neste trabalho que a necessidade de implantação de testes para a detecção do vírus da dengue pode não ser uma necessidade prioritária, ainda mais quando se leva em consideração a readequação de gasto frente a diminuição de recursos presente em todos os setores do Estado brasileiro.
Com os achados deste trabalho, esperamos enriquecer o conhecimento sobre os aspectos socioepidemiológicos e de doação dos doadores de sangue, além de ampliar o debate sobre o real risco de uma possível transmissão por transfusão sanguínea do vírus da dengue e os impactos que tal possibilidade pode trazer sobre a prática hemoterápica brasileira e mundial.
